Elevated Ca2+ does not inhibit the 1,25(OH)2D3 response to phosphorus restriction.
Phosphorus restriction and parathyroid hormone (PTH) are the most potent stimuli for 1,25-dihydroxyvitamin D3 [1,25(OH)2D3] biosynthesis. Elevated arterial blood ionized calcium (Ca2+) inhibits the PTH-stimulated pathway for 1,25(OH)2D3 production. To determine whether the increase in Ca2+ due to chronic metabolic acidosis (CMA) would prevent stimulation of 1,25(OH)2D3 by dietary phosphorus restriction, rats were fed either a normal (NPD, 0.65%)- or low (LPD, 0.1%-phosphorus diet for 10 days. Ammonium chloride (NH4Cl) was added (1.5%) to the drinking water of some rats (CMA) while others served as nonacidemic controls. LPD increased serum 1,25(OH)2D3 levels in the absence of CMA and CMA did not affect the increase of 1,25(OH)2D3. LPD decreased serum phosphorus and increased Ca2+. Serum 1,25(OH)2D3 levels were correlated inversely with serum phosphorus and directly with Ca2+. Using stepwise linear regression the correlation between phosphorus and 1,25(OH)2D3 accounted for the majority of the variance contributed by both phosphorus and Ca2+ (F = 12.30, P less than 0.001). Increased Ca2+ induced by CMA does not inhibit the rise in serum 1,25(OH)2D3 during LPD, indicating that during phosphorus restriction Ca2+ does not inhibit production of 1,25(OH)2D3. Thus the mechanism whereby PTH and phosphorus restriction stimulate 1,25(OH)2D3 production differ; increased Ca2+ blocks the PTH-mediated rise in 1,25(OH)2D3 but does not alter the 1,25(OH)2D3 response to phosphorus restriction.